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Abstract
Research in diet and physical activity in the U.S. started in very different traditions, with behavioral
science input being uneven in their development. Investigators and policy makers in Europe have
recognized the complementarity of diet and physical activity and incorporated them both under the
label Public Health Nutrition. Joining these disciplines internationally offers the opportunity to
benefit all, since the problems addressed are human, not specific to any one country.
In regard to why combine diet and physical activity, at the biological level, there is reason to believe
that diet and physical activity working in concert can remodel physiological structures and
processes toward healthful ends. The diet and physical activity behaviors themselves vary in
characteristics and are similar in others. The behavioral science components of these two
disciplines face similar problems, and can learn from the advances made by the other, in the areas
of measurement, correlates and intervention. By working together, knowledge will be enhanced
from uncovering complementary and interactive relationships between diet and physical activity,
and in relation to disease risks, that may result in designing more effective and efficient
interventions and policies.
Since the behavioral sciences are at a disadvantage in comparison to the biological sciences in terms
of scientific advances and thereby capturing the popular imagination for solutions to health
problems, we must redouble our efforts to enhance funding for behavioral research in regard to
diet and physical activity and to make the research advances necessary to prevent the medicalizing
of essentially social and behavioral problems. Nutrition and physical activity should most effectively
do this together.
Introduction
The International Society of Behavioral Nutrition and
Physical Activity (ISBNPA) aspires to be truly interna-
tional and combine the efforts, expertise and insights
from the behavioral oriented professionals in two for-
merly disparate professional domains: diet (or nutrition)
and physical activity (PA) (or exercise). Two issues are
addressed: Why should this society be "International"?
and Why combine diet and physical activity? These issues
are obviously addressed from the limited perspective of
one person raised in one country.
Published: 03 February 2004
International Journal of Behavioral Nutrition and Physical Activity 2004, 1:2
Received: 12 January 2004
Accepted: 03 February 2004
This article is available from: http://www.ijbnpa.org/content/1/1/2
© 2004 Baranowski; licensee BioMed Central Ltd. This is an Open Access article: verbatim copying and redistribution of this article are permitted in all 
media for any purpose, provided this notice is preserved along with the article's original URL.International Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
Page 2 of 10
(page number not for citation purposes)
Discussion
Why should this Society of Behavioral Nutrition and 
Physical Activity be International?
Eating and physical activity are behaviors in which all
humans must engage everyday (or almost everyday) for
survival. This fact has led to enormous diversity in these
behaviors around our planet, as influenced by local geo-
graphic, meteorological and cultural factors [1]. Studying
these influences across nations should lead to important
insights into why and how we behave in these ways. Dra-
matic changes are occurring in these behaviors (e.g. the
introduction of fast foods and automobiles in lower
income countries) throughout the world, thereby provid-
ing even more opportunities for research into understand-
ing diverse influences on diet and physical activity.
Progress in understanding the influences on diet and
physical activity behavior appear to be most advanced in
Europe [2,3]. Investigators in North America can learn
much from their advances in behavior models. More
money has been available in the U.S. for developing and
evaluating intervention programs. Investigators elsewhere
can learn from these advances.
Hunger, obesity, heart disease, cancer, diabetes and other
health problems related to diet and physical activity are
human problems, occurring in every country on Earth.
Although the way in which these problems manifest in a
particular country may vary by the nationally idiosyn-
cratic combination of circumstances, the resulting health
problems have the same devastating effects. The solutions
also will likely be similar across countries, since many of
the underlying causes are behavioral.
The U.S. has already entered the epidemic of obesity [4],
and the causative factors getting here may not be ascer-
tainable from historical documents. Other countries,
alternatively, appear to be in a transition to such an epi-
demic [5]. Well-designed studies may elucidate the pri-
mary causative factors in those transitions, [6] which will
facilitate more targeted policies in those countries, but
also may promote insights into the etiology in the U.S.
Some countries have initiated policies that appear to have
stopped progression toward an obesity epidemic [7]. Per-
haps principles from those programs can be applied
elsewhere.
Industry provides many of the food products consumed
and the artifacts that minimize physical activity (e.g. auto-
mobiles, televisions, computers). Most of these compa-
nies are parts of very large transnational conglomerates.
Free trade policies across national boundaries have been
advocated to enhance commerce and the generation of
wealth, but with as yet unknown influences on diet, phys-
ical activity or health. Multinational studies would be best
positioned to understand how these companies' actions
and free trade influence diet and physical activity. Policy
to deal with the effects of industries actions are also likely
best approached internationally. Effective such policies
require the input of many disciplines, another strength of
ISBNPA.
The proceedings of a European Public Health Nutrition
conference addressed the complementary roles of diet and
physical activity in understanding and ameliorating obes-
ity and appetite, nutrient status, glucose-insulin dynam-
ics, lipoprotein metabolism, blood pressure,
osteoporosis, cancer, mood, mental health, youthful ori-
gins of adult disease and manpower needs [8]. Those of us
outside of Europe can learn from their visionary combin-
ing of diet and physical activity in a discipline they call
Public Health Nutrition [9,10]
The bottom line is that investigators in all countries can
learn from the advances of those in other countries. Bring-
ing investigators together under one roof should facilitate
that learning. Furthermore, investigators from different
countries with different perspectives provide for a more
lively and interesting debate of ideas. Those pursuing
research on AIDS realized the many benefits of focusing
international attention on international problems [11].
We can learn from their example.
Finally, we can have more influence in international
forums concerned with diet and physical activity, e.g. the
World Health Organization (WHO), the Pan American
Health Organization (PAHO), if we are working together.
Why should this International Society combine Behavioral 
Nutrition and Physical Activity?
The rationale for combining the disciplines of nutrition
and physical activity will be addressed in seven categories:
a brief history, biological complementarity, similarities in
behaviors, cross disciplinary similarities and cross-fertili-
zation in measurement, correlates and intervention, inter-
relationships between diet and physical activity, and joint
policy relevance and survival.
Brief History of Two Disciplines
Physical activity and nutrition research came from differ-
ent intellectual lineages. In the United States, physical
activity research started in Departments of Physical Educa-
tion in Schools of Education (explaining in part the early
receptiveness to behavioral science). The American Col-
lege of Sports Medicine was established in 1954 with its
focus on physical activity and health [12]. The "exercise
physiologist" as a health professional emerged in 1975
with the publication of Guidelines for Graded Exercise
Testing and Prescription[13]. The exercise psychologist
emerged in the 1980's in the American PsychologicalInternational Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
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Association. Alternatively, nutrition started in Schools of
Agriculture (with its emphasis on biology and physiol-
ogy) at the end of the 19th century. Behavioral and social
science appears to have initially entered nutrition through
the Agricultural Extension Service and their interest in
nutrition education, to convert for the public's benefit the
advances made in plant science and basic nutrition
research. A better understanding of these historical line-
ages throughout the world could lead to better under-
standing our differences and minimizing barriers to
effective collaboration in the future.
Biological Complementarity
The U.S. National Institutes of Health (NIH) recently held
a conference "The Interaction of Physical Activity and
Nutrition, Biological Remodeling and Plasticity" [14],
which was designed to explore the linkages between diet
and physical activity to physiological processes. Evidence
of longer-term physiological change from modification of
biological structures through complementary changes in
diet and physical activity practices were reviewed in the
areas of brain functioning, insulin and glucose regulation,
arterial and arterial endothelium functioning, immunol-
ogy and fetal origins of obesity. Diet and PA clearly have
complementary and interactive effects on many physio-
logical parameters to an extent that in addition to energy
balance, we may need to consider lipid balance, glucose
balance, or even metabolic balance. Interestingly, there
were very few biological researchers who were combining
diet and PA in their research, despite the substantial
promise from doing so.
Research by my colleagues [15] emphasized the comple-
mentarity of diet and physical activity in regard to biolog-
ical processes. Several dietary variables predicted a
composite indicator of the metabolic syndrome, includ-
ing alcohol, meat, and sweetened beverages, with fruit,
juice and vegetable intake and several other dietary varia-
bles were marginally significantly predictive. When phys-
ical activity was added to the model, only total energy,
alcohol and fruit and vegetables were predictive [15].
Thus, adding physical activity to a model changed the
relationships of diet to metabolic syndrome. This suggests
that diet and physical activity are interdependent and
more epidemiologic research would benefit from includ-
ing both diet and physical activity in their predictive
models.
Similarities and Differences in Behaviors
Behaviors tend to have at least eight defining characteris-
tics: type of the behavior (e.g. walking, eating doughnuts),
amount, duration, frequency, consistency over time (e.g.
day to day variability), periodicity over time (e.g. season-
ality), and location in time, place, and social milieu. Diet
and physical activity tend to be different on some of these
characteristics, but similar in regard to others. In regard to
type, there are obvious differences in that one is an inges-
tive behavior which varies on food(s) or nutrients con-
sumed, while the other is an energy expenditure behavior
which varies by the many types of physical activity. But
the disciplines are similar in regard to the huge diversity
of types of behaviors in each category. In regard to
amount, diet can be measured by physical quantities of
foods (e.g. servings, gms), calories or specific nutrients;
while physical activity can be measured by indicators of
body movement, multiples of basic energy metabolism
(METS), or energy expenditure (kcal), with each unit hav-
ing a different purpose, and conversions being possible
within and between disciplines. In regard to duration,
meals or snacks can be short (seconds) or long (hours);
while bouts of activity can be similarly variable. Both diet
and physical activity have substantial day-to-day variabil-
ity, which enhances dietary and PA diversity (a good
thing), but impairs reliability of assessment [16,17]. Both
behaviors have seasonal components [18], with both
Table 1: Types of measurement methods by type of behavior and time period.
Time Period Diet PA
24 hours 24 hr. recall (14) 24 hr. recall (12)
24 hr. food recognition (15) 24 hr. physical activity recognition (16)
Observation (19) Observation (17–18)
Week 7-day food record (20) 7-day activity recall (14)
7-day food frequency (21)
Longer (months, years) Food frequency (22–23) Many activity inventories (14)
Technology Assisted for Variable Time Units Food Intake Recording Software System (24) Activitygram
Accelerometer (30)
Camera (33–35) Pedometer (29–30)
Heart Rate Monitor (31–32)
Biomarkers for Variable Time Units Doubly labeled water (25) Serum nutrients (26, 28)International Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
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being due in large part to weather. However, the effects of
weather on agricultural production, and thereby local
food availability, have been mitigated by international
transport across hemispheres which makes many foods
almost ubiquitously available (at least in the U.S.), and
the effects of weather on activity have similarly been mit-
igated by indoor activity equipment (e.g. treadmills, stair
climbers, etc.) and fitness centers. In regard to location in
time, meals and snacks tend not to occur at the same time
as bouts of physical activity for the same individual
(except for beverage intake usually to maintain hydration,
or to add calories, during long duration activities). Meals,
snacks and physical activity tend to be able to occur at
almost any time of the day or night, with patterns varying
by individual. In regard to location in place, dietary intake
tends to more likely occur in eating places (e.g. kitchens,
dining rooms, restaurants), while physical activity tends
to occur in activity places (e.g. gyms, fitness centers, out-
side), but each behavior can and does occur in the other's
usual locations. Finally, in regard to location in the social
milieu, who's present at eating and physical activity will
vary by gender, age and other characteristics of the person
of interest. For some ages the social environment may be
similar for diet and PA (e.g. very young children,
advanced seniors), but not for others (e.g. middle aged
office workers who exercise at a gym). Thus, there are
many differences and similarities between the behaviors.
Neither discipline has simultaneously assessed all these
dimensions. Some of these dimensions may be useful in
better understanding the influences of these behaviors on
health outcomes, e.g. seasonal (time) variability, which is
not usually captured in existing measures. Some may help
better understand the behavior, e.g. just being outside
(location) led children to being almost twice as active as
being inside [18]. The complexities of each behavior have
also led to difficulties in measuring each behavior. The
similarities have predisposed to similar approaches to
measurement and research on correlates and intervention.
Bringing investigators from these two disciplines together
should enable those making advances in some of these
dimensions to enhance the efforts of those in the other
discipline and vice versa. Investigators attempting to
address influences on both diet and PA may need multiple
dimensions to adequately address both. This should lead
to advances in theory and methods on both sides.
Cross Disciplinary Similarities and Cross Fertilization in 
Measurement
Diet and PA face many of the same problems in measur-
ing their respective behaviors and have developed similar
measurement procedures. One domain can learn from the
measurement advances made in the other. As recognized
above, the complexity of the behaviors (types, durations,
amounts, frequencies, locations, etc) leads to the difficul-
ties in measuring them, but inattentiveness to the behav-
ior on the part of the reporter has also been noted in diet
and PA, unless the behavior is highly unusual [19,20].
Additional errors are encountered in converting foods to
nutrient intakes [21] and converting physical activities to
MET values or energy expenditures.
The methods devised to measure these behaviors have
been highly similar (Table 1). For measuring behavior for
a 24-hour period, both fields devised 24-hour recalls
[20,22], recognition forms [23,24], and observation
methods [25-27]. For measuring behavior over a week,
nutrition employs 7-day food records [28] or 7-day food
frequency questionnaires [29], while physical activity
devised the 7-day activity recall [20]. For longer periods
(months, years, "usual"), there are a variety of food fre-
quency questionnaires [30,31], and corresponding quite
varied activity assessment questionnaires [20]. Both fields
have generated computer based assessment programs for
the previous day, or multiple days e.g. the Cooper Clinic's
Activitygram and the Food Intake Recording Software Sys-
tem, [32]. Both fields have used biomarkers, e.g. doubly
labeled water to assess energy expenditure [33], and
serum nutrient markers of dietary intake [34]. Interest-
ingly, while doubly labeled water is a precise measure of
total energy expenditure it may not be accurate for esti-
mating activity related energy expenditure because esti-
mates of the other components of energy expenditure
(which must be subtracted from total energy expenditure
to get activity energy expenditure) are fraught with error
[35]. Similarly, serum nutrient values are generally poor
indicators of dietary intake because of variability in con-
centrations of nutrients in foods, bioavailability of these
nutrients, differences in nutrient metabolism, hydration
and other factors [36].
The physical activity domain has benefited enormously
from instruments that record body movements, e.g. ped-
ometers [37] and accelerometers [38], or physiological
responses to those movements, e.g. heart rate monitors
[39,40], which are not subject to self-report errors. The
nutrition domain may learn to use technology solutions,
as well. For example, cameras with pictures of foods
before and after a meal, and telephone messages of the
foods in pictures, all linked by satellite technology pro-
vide some hope of technology solutions to dietary assess-
ment [41-43]. Similarly, grocery stores and even schools
collect vast quantities of point of service purchase (POSP)
data tied to consumer identification cards and numbers.
The nutrition domain needs to systematize the collection
of these data and develop methods to mine it for objective
data collection purposes.
The physical activity domain has developed non-invasive
biomarkers of physical activity, e.g. cardiovascular fitness,
which work reasonably well among adults [44], butInternational Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
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perhaps not children [45]. Non-invasive biomarkers may
be possible in nutrition as well, e.g. smart infrared trans-
cutaneous sensing of serum nutrients [46-48].
Both the diet and physical activity domains would also
benefit from improved measurement of the psychosocial
variables of interest [49]. There have been problems of
large numbers of items needed to measure scales, low reli-
ability of scales used and an inability to equate instru-
ments across studies. Item response theory (IRT) offers
stronger statistical models underlying the measures, com-
puterized assessment requiring fewer items, item banking
offering more hope of greater consistency across studies,
and methods for equating measures across studies [50].
Cross Disciplinary Similarities and Cross Fertilization in 
Correlates
For the most part, physical activity and nutrition investi-
gators have studied the same kinds of correlates, i.e.
demographics, physical environment, social environ-
ment, and psychosocial variables [49,51-54]. Most of the
psychosocial variable models have experienced low levels
of predictiveness of diet [51] and physical activity [52],
although research in the Theory of Planned Behavior tra-
dition has been very innovative and offers promise of
exceeding low levels of predictiveness [55].
Much of the literature on correlates reads as if the investi-
gators assessed their favorite variables and ran some cor-
relations and regressions to see what was related. A small
group of investigators of correlates of physical activity
[56,57] and of diet [2,3] have taken a more theory testing
approach in which specific innovative hypotheses were
specified (in advance of data collection) and the studies
designed specifically to test these hypotheses. This con-
ceptual approach makes much more interesting science
and has led to more predictive models, which in turn
holds more promise for designing more effective interven-
tions [51,52].
There has been recent interest in physical environmental
correlates of physical activity including availability of
resources and facilities in the home and neighborhood,
and the ways in which neighborhoods are structured [58].
The nutrition domain could learn from this by more care-
fully analyzing factors influencing locations of food stores
[59], variability in the availability and quality of foods in
these stores [60], and variability in the foods available in
the homes [61].
Within the nutrition domain, there has been substantial
interest in biological influences on dietary behavior, e.g.
the genetically determined sensitivity to the bitter tastes
found in some vegetables may be negatively associated
with the intake of those foods [62]; high levels of circulat-
ing leptin appear to discourage dietary intake [63],
although there appears to be an imperfection in that reg-
ulatory mechanism in some people [64]. There has been
little corresponding interest in biological influences on
physical activity. Adiposity offers promise as a limiting
influence on physical activity [53]. Differences between
people in the extent to which they feel energized or
fatigued [65] by the same bout of activity which could be
genetically determined [66] may offer other opportunities
for advancing this line of inquiry.
Cross Disciplinary Similarities and Cross Fertilization in 
Intervention
Interventions to change diet and/or physical activity have
been mounted in parallel sites: worksites [67,68],
churches [69], clinical settings [70], and schools [71].
There has been about equal difficulty in demonstrating
effectiveness from the diet [51] or physical activity [52]
interventions. At this time there is no reason to believe
that changing one of these behaviors is easier than chang-
ing the other, nor that any synergy can be attained by
changing both together. However, in light of the likely
enhanced joint benefits of changing both together, e.g.
obesity [72], diabetes prevention [73], efforts to attain
such synergy seem warranted.
At this time, the mediating variable model (Figure 1)
appears to offer the most promise for promoting change
in diet [51] and physical activity [52]. According to this
model, interventions change mediating variables, and the
change in the mediating variables results in change in the
behavior. The mediating variables come from the corre-
lates research and could include personal or psychosocial
(e.g. preferences [74], self-efficacy [75,76]), physical envi-
ronmental (e.g. availability [61]), social environmental
[53,54,75], or related behavioral (e.g. skills) variables.
Other variables have been demonstrated to moderate the
effects of change programs, e.g. gender [77,78]. Of course,
any variable found to be a mediator could also act as a
moderator [79].
A number of mediating variable analyses have been con-
ducted, demonstrating that the selected mediators
accounted for generally small proportions of variability in
change in the dependent variables [80]. These analyses are
enormously important to elucidate the pathways of effect
of the interventions which should be useful to strengthen
ensuing interventions by enlarging the effects of the
strong mediators, deleting efforts to change non media-
tors or attempting to enhance the effects of theoretically
important variables not demonstrated to be empirically
mediating. Both the diet and physical activity fields
should learn from the other, once advances are obtained
in establishing mediation.International Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
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To advance or promote the success of mediated interven-
tions, research is needed on the optimal (or any) methods
for promoting change in mediating variables [51,52]. At
the present time, interventions are most often designed
based on intuition or hunch, rather than procedures doc-
umented to result in changes in mediators in particular
populations in particular circumstances. Procedures to
promote change in physical activity self-efficacy should
lead to parallel procedures changing diet self-efficacy.
Collaborative Progress: What can the Fields do Together?
Research has revealed that diet and physical activity are
interrelated [81]. For example, among 8 to 10 year old
African-American girls, levels of moderate to vigorous
physical activity were inversely related to percent of kcal of
dietary fat (r = -0.19), and positively related to percent of
kcal from carbohydrate (r = 0.18) [82]. Thus, people with
healthier physical activity patterns ate healthier. This sug-
gests that changes toward a healthier diet would more eas-
ily facilitate healthier changes in physical activity (or vice
versa), but in one study there were no relationships
between changes in physical activity and changes in diet
[83]. However, higher levels of change in one behavior
may have been needed to facilitate changes in the other
[83].
There has been substantial interest in the tracking of diet
and physical activity behaviors across ages, i.e. do children
with higher levels of the behavior become adults with
higher levels of the behavior. Tracking provides a major
portion of the conceptual foundation for intervening with
children to prevent adult onset chronic diseases [84]. No
one has analyzed covariability in tracking, e.g. do cases of
greater tracking of diet co-occur with cases of greater track-
ing of physical activity? Do cases of covariability of change
in diet and physical activity relate to adult chronic disease
risks?
Current national guidelines for diet and physical activity
[85-88] tend to address diet and physical activity, but deal
with them separately. Perhaps dietary guidelines should
be specific to certain levels of activity? From one perspec-
tive, it is possible that high nutrient density is most impor-
tant at low levels of activity since caloric intake should be
low and some minimal level of all nutrients are necessary
to maintain healthy functioning. Alternatively, it is possi-
ble that people at higher levels of activity have higher
turnover rates, and higher excretion rates [81], thereby
requiring even higher levels of nutrient intake at higher
levels of energy expenditure. Except for research among
athletes who are interested in exceptionally high levels of
physical athletic performance [89], there is little research
relating diet and physical activity combined in regard to
chronic disease or other health outcomes [83]. Similarly,
there is little controlled research on the effects (or not) of
following the dietary guidelines or physical activity guide-
lines, no less combined.
Joint Policy Relevance & Survival
At a recent seminar an advocate of pharmacologic
approaches to disease treatment and prevention correctly
identified the causes of the recent epidemics of obesity
and type 2 diabetes as social in nature, but went on to
state that these would be the first social problems that
would be solved by pharmacologic agents. This true
anecdote highlights the fact that the behavioral and social
sciences are engaged in a struggle with our biological/
genetic/pharmacologic colleagues for capturing the imag-
ination of the public in regard to what constitutes science,
for research funding and ultimately how socially induced
health related problems are solved in our society. For
example, many physicians are reluctant to promote life-
style change to treat a health problem because they do not
believe people will change their behavior [90]. The first
line of prevention of type 2 diabetes among children is
metformin [91], despite the Diabetes Prevention Program
(DPP) trial showing stronger effects from diet and physi-
cal activity in preventing diabetes [92].
The behavioral sciences are at a disadvantage. Pharmaco-
logic agents are often perceived as silver bullets that are
relatively low effort, low discomfort, but highly targeted
solutions to health problems. On the downside, pharma-
cologic agents are mostly single mechanism agents, and
since many diseases are multifactorial, multiple pharma-
cologic agents may be necessary to treat the disease,
Mediating variable model Figure 1
Mediating variable modelInternational Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
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leading to likely increased side effects, likely increased dis-
comfort, regimen complexity and expense.
Diet and physical activity change, alternatively, involve
substantial effort and discomfort (which many people
wish not to do). On the upside, however, relatively small
changes in a couple of behaviors can have pervasive effects
preventing several chronic illnesses, with no aversive side
effects. While the behavior changes themselves are rela-
tively personally inexpensive (e.g. substituting water for
carbonated beverage intake), the social costs of programs
inducing such behavior changes have been expensive with
little documented effect to date [51,52].
To my mind this argues that diet and physical activity
researchers need to join hands and combine efforts in the
areas of research, public advocacy and research funding
policy advocacy. The exciting possibilities for collabora-
tion in research were outlined above. In regard to public
advocacy, the average consumer who might benefit from
our research programs doesn't care what our parent disci-
pline is. They want obesity prevented in the best way pos-
sible. Our pharmacology colleagues will be selling the
idea that the easiest way to do that is through some new
designer drug. Medicalizing what is basically a behavioral
problem seems to have many longer-term aversive social
consequences [93]. Although scientists often disdain
attempts to portray their research in the popular media,
more such efforts, and more attractive such efforts need to
be pursued to capture the voting public's attention and
confidence.
In regard to research funding, in the U.S. the National
Institutes of Health have 40 years or so of major invest-
ment in biomedical research, thereby facilitating the enor-
mous current breakthroughs in understanding the biology
of disease processes and the highly targeted (e.g. at the
level of cell receptors) effective treatments. The current
NIH appropriation is approximately $24 billion, with
only a small percent going to behavioral research. Thus,
there is about 40 years of catch up that needs to be done
for behavioral science to have had the ample research
resources necessary to make substantial contributions to
the nation's health. There are groups of professionals
already advocating for increased funding for behavioral
research in diet, physical activity and health in general. We
must join with them, enhance their effectiveness, and gen-
erate and protect increased funding for behavioral nutri-
tion and physical activity in the U.S. and throughout the
world.
Conclusions
Research in diet and physical activity started in very differ-
ent traditions, with behavioral science input being uneven
in their development. At the biological level, there is rea-
son to believe that diet and physical activity working in
concert can remodel physiological structures and proc-
esses toward healthful ends. Investigators and policy mak-
ers in Europe have recognized this complementarity of
diet and physical activity and incorporated them both
under the label Public Health Nutrition.
The diet and physical activity behaviors themselves vary in
characteristics and are similar in others. The behavioral
science components of these two disciplines face similar
problems, and can learn from the advances made by the
other, in the areas of measurement, correlates and inter-
vention. By working together, there is ample reason to
believe that knowledge will be enhanced from uncovering
complementary and interactive relationships between
diet and physical activity, and in relation to disease risks,
that may result in designing more effective and efficient
interventions and policies.
Since the behavioral sciences are at a disadvantage in com-
parison to the biological sciences in terms of scientific
advances, and thereby in capturing the popular imagina-
tion for solutions to health problems, we must redouble
our efforts to enhance funding for behavioral research in
regard to diet and physical activity, and to make the
research advances necessary to prevent the medicalizing of
essentially social and behavioral problems. Joining forces
internationally offers the opportunity to benefit all since
the problems addressed are human, not specific to any
one country.
What an exciting future we face, together.
List of abbreviations
ISBNPA – International Society of Behavioral Nutrition
and Physical Activity
PA Physical Activity
U.S. United States
AIDS Acquired Immunodeficiency Syndrome
WHO World Health Organization
PAHO Pan American Health Organization
NIH The United States' National Institutes of Health
METS Metabolic Equivalent Units
kcal Kilocalorie
POSP Point Of Service Purchase informationInternational Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
Page 8 of 10
(page number not for citation purposes)
IRT Item Response Theory
DPP Diabetes Prevention Program
Competing Interests
None declared.
Author's Contributions
Only one author.
Acknowledgements
The author was supported during the writing of this paper by grants from 
the National Institutes of Health: U01 HL65160, U01 DK61231, R01 
CA92045, and from the American Cancer Society TURSG-01. This work is 
also a publication of the United States Department of Agriculture (USDA/
ARS) Children's Nutrition Research Center, Department of Pediatrics, 
Baylor College of Medicine, Houston, Texas, and had been funded in part 
with federal funds from the USDA/ARS under Cooperative Agreement No. 
58-6250-6001. The contents of this publication do not necessarily reflect 
the views or policies of the USDA, nor does mention of trade names, com-
mercial products, or organizations imply endorsement from the U.S. gov-
ernment. This paper was first presented at the second annual meeting of 
the International Society of Behavioral Nutrition and Physical Activity, Que-
bec City, CA. July 12, 2003. The author appreciates the many constructive 
comments from the anonymous reviewers.
References
1. Williams R, Bush H, Lean M, Anderson AS, Bradby H: Food choice
and culture in a cosmopolitan city: South Asians, Italians and
other Glaswegians. The Nation's Diet, The Social Science of Food
Choice Edited by: A Murcott. London, Longman; 1998:267-286. 
2. Conner M, Armitage CJ: Extending the theory of planned
behavior: A review and avenues for further research. Journal
of Applied Social Psychology 1998, 28:1429-1464.
3. Sheeran P: Intention-behavior relations: A conceptual and
empirical review.  European Review of Social Psychology 2002,
12:1-36.
4. Ogden CL, Flegal KM, Carroll MD, Johnson CL: Prevalence and
trends in overweight among US children and adolescents,
1999-2000.  Journal of the American Medical Association 2002,
288:1728-1732.
5. Waller CE, Du S, Popkin B: Patterns of overweight, inactivity,
and snacking in Chinese children.  Obesity Research 2003,
11:957-961.
6. Popkin BM, Lu B, Zhai F: Understanding the nutrition transition:
measuring rapid dietary changes in transitional countries.
Public Health Nutrition 2002, 5(6A):947-953.
7. Toh CM, Cutter J, Chew SK: School-based intervention has
reduced obesity in Singapore.  British Medical Journal 2002,
324:427.
8. Yngve A, Sjostrom M, Warm D, Margetts B, Rodrigo CP, A Nissinen:
Effective promotion of healthy nutrition and physical activity
in Europe. Public Health Nutrition 1999, 2:449-452.
9. Rodrigo CP, Van Praagh E, Gibney M, Sjostrom M: ILSI Europe
workshop on Diet and Physical Activity-Interactions for
Health: summary and conclusions. Public Health Nutrition 1999,
2:321-325.
10. Sjostrom M, Yngve A, Poortvliet E, Warm D, Ekelund U: Diet and
physical activity-interactions for health: public health nutri-
tion in the European perspective. Public Health Nutrition 1999,
2:453-459.
11. Roseman MJ, Gruskin S: The UNGASS Declaration of Commit-
ment on HIV/AIDS: one year later. Canadian HIV AIDS Policy Law
Review 2003, 8:7-14.
12. Haskell WL: Physical activity and disease prevention: Past,
present and future, A personal perspective. Exercise and Sport
Sciences Review 2003, 31:109-110.
13. Foster C: ACSM and the emergence of the profession of exer-
cise physiologist. Medicine and Science in Sports and Exercise 2003,
35:1247.
14. Division of Nutrition and Research Coordination, National
Institutes of Health.  The Interaction of Physical Activity and
Nutrition: Biomedical Remodeling and Plasticity.  Confer-
ence Program and Abstracts.  Washington, DC, Renaissance
Washington, DC Hotel, December 8-10, 2002. .
15. Yoo S, Nicklas T, Baranowski T, Zakeri I, Yang SJ, Srinivasan SR, Ber-
enson GS: Diet is related to the clustering of risk factors for
metabolic syndrome.  The Bogalusa Heart Study. 2003 in
press.
16. Baranowski T, Baranowski J, Doyle C, Wang DT, Smith M, Lin L, Davis
Hearn M, Resnicow K, Thompson WO: Estimation of servings of
fruit and vegetables and fat practices from adults' seven day
food records. Journal of Nutrition Education 1997, 29:321-326.
17. Baranowski T, de Moor C: How many days was that?! Intraindi-
vidual variability and physical activity assessment. Research
Quarterly for Exercise and Sport 2000, 71:S74-S78.
18. Baranowski T, Thompson WO, DuRant RH, Baranowski J, Puhl J:
Observations on physical activity in physical locations:  Age,
gender, ethnicity, and month effects. Research Quarterly for Exer-
cise and Sport 1993, 64:1-7.
19. Domel S, Thompson WO, Baranowski T, Smith AF: How children
remember what they have eaten. Journal of the American Dietetic
Association 1994, 94:1267-1272.
20. Baranowski T: Validity of self report of physical activity:  An
information processing approach. Research Quarterly for Exercise
and Sport 1988, 59:314-327.
21. Eck L, Klesges RC, Hanson CL, Baranowski T, Henske J: A compar-
ison of four commonly used nutrient data base programs.
Journal of American Dietetic Association 1988, 88:602-604.
22. McPherson RS, Hoelscher DM, Alexander M, Scanlon KS, Serdula MK:
Dietary assessment methods among school-aged children:
Validity and reliability. Preventive Medicine 2000, 31:S11-S33.
23. Simons-Morton BG, Baranowski T, Parcel GS, O'Hara NM, Matteson
RC: Children's frequency of consumption of foods high in fat
and sodium. American Journal of Preventive Medicine 1990, 6:218-227.
24. Simons-Morton BG, O'Hara NM, Parcel GS, Wei Huang I, Baranowski
T, Wilson B: Children's participation in moderate to vigorous
physical activities. Research Quarterly for Exercise and Sport 1990,
61:307-314.
25. O'Hara NM, Baranowski T, Simons-Morton BG, Wilson BS, Parcel G:
Validity of the observation of children's physical activity.
Research Quarterly for Exercise and Sport 1989, 60:42-47.
26. Puhl J Greaves K, Baranowski T, Gruben D, Seale D: Description
and calibration of a Children's Activity Rating Scale (CARS).
Research Quarterly for Exercise and Sport 1990, 61:26-36.
27. Simons-Morton BG, Baranowski T: Observation methods in the
assessment of children's dietary practices.  Journal of School
Health 1991, 61:204-207.
28. Domel SB, Baranowski T, Leonard SB, Davis H, Riley P, Baranowski J:
Accuracy of fourth and fifth grade students' food diaries
compared to school lunch observation. American Journal of Clini-
cal Nutrition 1994, 59:S218-S220.
29. Cullen KW, Baranowski T, Baranowski J, Hebert D, de Moor C: Pilot
study of the validity and reliability of brief fruit, juice and veg-
etable screeners among inner city african-american boys and
17 to 20 year old adults. Journal of the American College of Nutrition
1999, 18:442-450.
30. Block G: Invited commentary: comparison of the Block and
the Willett food frequency questionnaires. American Journal of
Epidemiology 1998, 148:1160-1161.
31. Rockett HR, Berkey CS, Colditz GA: Evaluation of dietary assess-
ment instruments in adolescents.  Current Opinions in Clinical
Nutrition & Metabolic Care 2003, 6:557-562.
32. Baranowski T, Islam N, Baranowski J, Cullen KW, Myres D, Marsh T,
de Moor C: The Food Intake Recording Software System
(FIRSSt) is valid among 4th grade children. Journal of the Amer-
ican Dietetic Association 2002, 102:380-385.
33. Bandini LG, Must A, Cyr H, Anderson SE, Spadano JL, Dietz WH:
Longitudinal changes in the accuracy of reported energy
intake of girls 10-15 y of age. American Journal of Clinical Nutrition
2003, 78:480-484.
34. Resnicow K, Odom E, Wang T, Dudley WN, Mitchell D, Vaughn R,
Jackson A, Baranowski T: Validation of three food frequencyInternational Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
Page 9 of 10
(page number not for citation purposes)
questionnaires and twenty-four hour recalls with serum car-
otenoids in a sample of African American adults. American Jour-
nal of Epidemiology 2000, 152:1072-1080.
35. Baranowski T, Bouchard C, Bar-Or O, Bricker T, Heath G, Kimm
SYS, Malina R, Obarzanek E, Pate R, Strong WB, Truman B, Washing-
ton R: Assessment, prevalence and cardiovascular benefits of
physical activity and fitness in youth. Medicine and Science in
Sports and Exercise 1992, 24:S237-S247.
36. Bingham SA: Biomarkers in nutritional epidemiology.  Public
Health Nutrition 2002, 5:821-827.
37. Scruggs PW, Beveridge SK, Eisenman PA, Watson DL, Shultz BB,
Ransdell LB: Quantifying physical activity via pedometry in ele-
mentary physical education. Medicine and Science in Sports and
Exercise 2003, 35:1065-1071.
38. Le Masurier GC, Tudor-Locke C: Comparison of pedometer and
accelerometer accuracy under controlled conditions. Medi-
cine and Science in Sports and Exercise 2003, 35:867-871.
39. DuRant RH, Baranowski T, Davis H, Thompson WO, Puhl J, Greaves
KA, Rhodes T: Reliability of heart rate monitoring in three,
four, or five year old Anglo-, Black- and Mexican-American
children.  Medicine and Science in Sports and Exercise 1992,
24:265-271.
40. DuRant RH, Baranowski T, Davis H, Rhodes T, Thompson WO, Puhl
J, Greaves KA: Reliability and variability of indicators of heart
rate monitoring in five, six or seven year old children. Medi-
cine and Science in Sports and Exercise 1993, 25:389-395.
41. Kaczkowski CH, Jones PJ, Feng J, Bayley HS: Four day  multimedia
diet records underestimate energy needs in middle aged and
elderly women as determined by doubly-labeled water. Jour-
nal of Nutrition 2000, 130:802-805.
42. Elwood PC, Bird G: A photographic method of diet evaluation.
Human Nutrition: Applied Nutrition 1983, 37:474-477.
43. Wang DH, Kogashiwa M, Ohta S, Kira S: Validity and reliability of
a dietary assessment method: the application of a digital
camera with a mobile phone card attachment. Journal of Nutri-
tional Science and Vitaminology 2002, 48:498-504.
44. Ortlepp JR, Metrikat J, Albrecht M, Maya-Pelzer P, Pongratz H, Hoff-
man R: Relation of body mass index, physical fitness, and the
cardiovascular risk profile in 3127 young normal weight men
with an apparently optimal lifestyle. International Journal of Obes-
ity and Related Metabolic Disorders 2003, 27:979-982.
45. Taylor W, Baranowski T: Relationship of physical activity to car-
diovascular fitness among preadolescent children in three
ethnic groups.  Research Quarterly for Exercise and Sport 1991,
62:157-163.
46. Gabriely I, Wozniak R, Mevorach M, Kaplan J, Aharon Y, Shamoon H:
Transcutaneous glucose measurement using near-infared
spectroscopy during hypoglycemia.  Diabetes Care 1999,
22:2026-2032.
47. Pilotto S, Pacheco MT, Silveira Jr L, Villaverde AB, Zangaro RA: Anal-
ysis of near-infrared Raman spectroscopy as a new technique
for a transcutaneous non-invasive diagnosis of blood
components. Lasers in Medical Science 2001, 16:2-9.
48. Kim MB, Ward DS, Cartwright CR, Kolano J, Chlebowski S, Henson
LC: Estimation of jugular venous O2 saturation from cere-
bral oximetry or arterial O2 saturation during isocapnic
hypoxia.  Journal of Clinical Monitoring and Computing 2000,
16:191-199.
49. Baranowski T, Cullen K, Baranowski J: Psychosocial correlates of
dietary intake. Annual Review of Nutrition 1999, 19:17-40.
50. Masse LC, Dassa C, Gauvin L, Giles-Corti B, R. Motl: Emerging
measurement and statistical methods in physical activity
research.  American Journal of Preventive Medicine 2002, 23 (2
Suppl):44-55.
51. Baranowski T, Lin LS, Wetter DW, Resnicow K, Hearn MD: Theory
as mediating variables: why aren't community interventions
working as desired? Annals of Epidemiology 1997, 7:S89-S95.
52. Baranowski T, Anderson C, Carmack C: Mediating variable
framework in physical activity interventions. How are we
doing? How might we do better? American Journal of Preventive
Medicine 1998, 15:266-297.
53. Trost SG, Owen N, Bauman AE, Sallis JF, Brown W: Correlates of
adults' participation in physical activity: review and update.
Medicine and Science in Sports and Exercise 2002, 34:1996-2001.
54. Sallis JF, Prochaska JJ, Taylor WC: A review of correlates of phys-
ical activity of children and adolescents. Medicine and Science in
Sports and Exercise 2000, 32:963-975.
55. Baranowski T, Cullen KW, Nicklas T, Thompson D, Baranowski J:
Are current health behavior change models helpful in guid-
ing prevention of weight gain efforts? Obesity Research 2003,
11:235-43S.
56. Rhodes RE, Courneya KS, Jones LW: Translating exercise inten-
tions into behavior: Personality and social cognitive
correlates. Journal of Health Psychology 2003, 8:447-458.
57. Courneya KS, McAuley E: Factors affecting the intention-physi-
cal activity relationship: Intention versus expectation and
scale correspondence.  Research Quarterly for Exercise and Sport
1994, 65:280-295.
58. Craig CL, Brownson RC, Cragg SE, Dunn AL: Exploring the effect
of the environment on physical activity: A study examining
walking to work.  American Journal of Preventive Medicine 2002,
23:36-43.
59. Morland KB, Wing S, Roux AD, Poole C: Neighborhood charac-
teristics associated with location of food stores and food
service places.  American Journal of Preventive Medicine 2002,
22:23-29.
60. Edmonds J, Baranowski T, Baranowski J, Cullen KW, Myres D: Eco-
logical and socioeconomic correlates of fruit and vegetable
consumption among children.  Preventive Medicine 2001,
32:476-481.
61. Hearn M, Baranowski T, Baranowski J, Doyle C, Smith M, Lin LS, Res-
nicow K: Environmental influences on dietary behavior
among children: Availability and accessibility of fruits and
vegetables enable consumption. Journal of Health Education 1998,
29:26-32.
62. Turnbull B, Matisoo-Smith E: Taste sensitivity to 6-n-propylth-
iouracil predicts acceptance of bitter-tasting spinach in 3-6
year-old children.  American Journal of Clinical Nutrition 2002,
76:1101-1105.
63. Keim NL, Stern JS, Havel PJ: Relation between circulating leptin
concentrations and appetite during a prolonged, moderate
energy deficit in women. American Journal of Clinical Nutrition 1998,
68:794-801.
64. Lee JH, Reed DR, Price RA: Leptin resistance is associated with
extreme obesity and aggregates in families. International Journal
of Obesity 2001, 25:1471-1473.
65. St Clair-Gibson A, Baden DA, Lambert MI, Lambert EV, Harley YX,
Hampson D, Russel VA, Noakes TD: The conscious perception of
the sensation of fatigue. Sports Medicine 2003, 33:167-176.
66. Maia JAR, Thomis M, Beunen G: Genetic factors in physical activ-
ity levels, A twin study. American Journal of Preventive Medicine
2002, 23:87-91.
67. Steenhuis IH, Van Assema P, Glanz K: Strengthening environ-
mental and educational nutrition programmes in worksite
cafeterias and supermarkets in The Netherlands. Health Pro-
motion International 2001, 16:21-33.
68. Resnicow K, Hearn MD, Smith M, Baranowski T, Baranowski J: Out-
come results of the Teach Well Trial. American Journal of Public
Health 1998, 88:250-257.
69. Resnicow K, Wallace DC, Jackson A, DiGirolamo A, Odom E, Wang
DT, Dudley WN, Davis M, Baranowski T: Dietary change through
African-American churches: Baseline results and program
description of the Eat for Life trial. Journal of Cancer Education
2000, 15:156-163.
70. Calfas KJ, JFm Sallis, Zabinski MF, Wilfley DE, Rupp J, Prochaska JJ,
Thompson S, Pratt M, Patrick K: Preliminary evaluation of a mul-
ticomponent program for nutrition and physical activity
change in primary care: PACE+ for adults. Preventive Medicine
2002, 34:153-161.
71. Baranowski T, Cullen KW, Nicklas T, Thompson D, Baranowski J:
School-based obesity prevention: A blueprint for taming the
epidemic. American Journal of Health Behavior 2002, 26:486-493.
72. Krebs NF, Jacobson MS: American Academy of Pediatrics Com-
mittee on Nutrition.  Prevention of pediatric overweight and
obesity. Pediatrics 2003, 112:424-430.
73. Molitch ME, Fujimoto W, Hamman RF, Knowler WC: Diabetes Pre-
vention Program Research Group.  The diabetes prevention
program and its global implications. Journal of the American Soci-
ety of Nephrology 2003, 14 (7 Suppl 2):S103-S107.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
International Journal of Behavioral Nutrition and Physical Activity 2004, 1 http://www.ijbnpa.org/content/1/1/2
Page 10 of 10
(page number not for citation purposes)
74. Domel SB, Baranowski T, Davis H, Leonard SB, Riley P, Baranowski J:
Measuring fruit and vegetable preferences among fourth and
fifth grade students. Preventive Medicine 1993, 22:866-879.
75. Domel SB, Baranowski T, Thompson WO, Davis HC, Leonard SB,
Baranowski J: Psychosocial predictors of fruit and vegetable
consumption among elementary school children. Health Edu-
cation Research: Theory & Practice 1996, 11:299-308.
76. Saunders RP, Pate RR, Felton G, Dowda M, Weinrich MC, Ward DS,
Parsons MA, Baranowski T: Development of questionnaires to
measure psychosocial influences on children's physical
activity. Preventive Medicine 1997, 26:241-247.
77. Sallis JF, McKenzie TL, Conway TL, Elder JP, Prochaska JJ, Brown M,
Zive MM, Marshall SJ, Alcarez JE: Environmental interventions
for eating and physical activity. A randomized controlled
trial in middle schools. American Journal of Preventive Medicine 2003,
24:209-217.
78. Gortmaker SL, Peterson K, Wiecha J, Sobol AM, Dixit S, Fox MK,
Laird N: Reducing obesity via a school-based interdisciplinary
intervention among youth. Planet Health. Archives of Pediatrics
and Adolescent Medicine 1999, 153:409-418.
79. Cullen KW, Baranowski T, Owens E, Marsh T, Rittenberry L, de
Moor C: Availability, accessibility and preferences for fruit,
100% juice and vegetables influence children's dietary
behavior. Health Education & Behavior 2003, 30:615-626.
80. Lewis BA, Marcus BH, Pate RR, Dunn AL: Psychosocial mediators
of physical activity behavior among adults and children. Amer-
ican Journal of Preventive Medicine 2002, 23:26-35.
81. Bellisle F: Food choice, appetite and physical activity. Public
Health Nutrition 1999, 2:357-361.
82. Jago R, Bailey R: The effect of interventions on British chil-
dren's lunchtime activity levels: Results from two pilot
studies. Research Quarterly for Exercise and Sport 2002, (submitted):.
83. Thompson D, Williams C, Garcia-Roves P, McGregor SJ, McArdle F,
Jackson MJ: Post-exercise vitamin C supplementation and
recovery from demanding exercise. European Journal of Applied
Physiology 2003, 89:393-400.
84. Baranowski T, Mendlein J, Resnicow K, Frank E, Cullen KW, Bar-
anowski J: Physical Activity and Nutrition (PAN) in children
and youth: Behavior, genes, and tracking in obesity
prevention. Preventive Medicine 2000, 31:S1-S10.
85. Koenig J, Elmadfa I: Food-based dietary guidelines--the Aus-
trian perspective.  British Journal of Nutrition 1999, 81 (Suppl
2):S31-S35.
86. Lowik MR, Hulshof KF, Brussaard JH: Food-based dietary guide-
lines: some assumptions tested for The Netherlands. British
Journal of Nutrition 1999, 81 (Suppl 2):S143-S149.
87. Byers T, Nestle M, McTiernan A, Doyle C, Currie-Williams A, Gan-
sler T, Thun M: American Cancer Society 2001 Nutrition and
Physical Activity Guidelines Advisory Committee.  Ameri-
can Cancer Society guidelines on nutrition and physical
activity for cancer prevention : Reducing the risk of cancer
with healthy food choices and physical activity. CA: A Cancer
Journal for Clinicians 2002, 52:92-119.
88. Pearson TA, Blair SN, Daniels SR, Eckel RH, JM Fair, Fortmann SP,
Franklin BA, Goldstein LB, Greenland P, Grundy SM, Hong Y, Miller
NH, Lauer RM, Ockene IS, Sacco RL, Sallis JF, SC Smith, Stone JN,
Taubert KA: AHA Guidelines for Primary Prevention of Car-
diovascular Disease and Stroke: 2002 Update: Consensus
Panel Guide to Comprehensive Risk Reduction for Adult
Patients Without Coronary or Other Atherosclerotic Vas-
cular Diseases. American Heart Association Science Advi-
sory and Coordinating Committee.  Circulation 2002,
106:388-391.
89. Cavadini C, Decarli B, Grin J, Narring F, Michaud PA: Food habits
and sport activity during adolescence: differences between
athletic and non-athletic teenagers in Switzerland. European
Journal of Clinical Nutrition 2000, 54 (Suppl 1):S16-20.
90. Kreuter MW, Chheda SG, Bull FC: How does physician advice
influence patient behavior? Evidence for a priming effect.
Archives of Family Medicine 2000, 9:426-433.
91. Charles MA, Eschwege E: Prevention of type 2 diabetes: role of
metformin. Drugs 1999, 58 Suppl 1:71-3; discussion 75-82.
92. Knowler WC, Barrett-Conner E, Fowler SE, Hamman RF, Lachin JM,
Walker EA, Nathan DM: Diabetes Prevention Program
Research Group.  Reduction in the incidence of type 2 diabe-
tes with lifestyle intervention or metformin. New England Jour-
nal of Medicine 2002, 346:393-403.
93. Hadler NM: "Fibromyalgia" and the medicalization of misery.
Journal of Rheumatology 2003, 30:1668-1670.